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EFFECTS OF AIR BREATHING ENGINE PLUMES
ON S5V ORBITER SUBSONIC
W1NG PRESSURE DISTRIBUTION (OASTB)

By T. Soard®
ABSTRACT

The dsta presented in this report were obtained duritg wind tunr 1
tests of & 0.0405-scale model of the ~89B Ferry Configurati r ~f the Space
Shuttle Vehicle Orbiter. These tests were conducted in the Rockwell
International Low Speed Wind Tunnel (NAAL) during the time neriod of

Septemter 18 to September 23, 1973, NASA Space Shuttle tesi designation

oz

RSP RN Y PATRE UE S SR S 2L

was OASTB.

The primary test objecti’se was to investigate orbiter wing pressure
distributions resulting from nacelle plumes above and b~low the wing.
Three six-engine nacelle configurations were tested. One configuration
had a twin-podded nucelle mounted above each wing and the others had one
nounted below each wing. Both had a centerline twin-podded nacelle mounted
below the wing. Wing pressure distribution was determined by locating

static pressure bugs on the upper and lower surfaces of the left wing.

SN

Pressure bugs were also located on the upper and lower surfaces of the body

e
R =80

flap and on the B12 afterbody fairing when 3t was installed. Base and
balance cavity pressures were racorded and a strain gage instrumented beam
in the right wing measured elevon hinge moments and normal forces.

Testing was conducted at 3 ground plane heights (n/v = 0.039, 0.125,
* Rockwell International
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and 0.286), with 4 engine nressure ratios (PTN/PSO= 0, 1.0, 1.3, and 1.5),
with elevon deflections of 0° and $15°, and with body flap deflections of
-18°, 0°, and +20°., The non‘nal angle of attack range was -4° to +20° with
an angle of sideslip of 0°. A Mach number of 0.200 was maintained through-
out the test.

The model was mcunted on a 2.5-inch diameter dummy balance using the
W-1052-5 sting and W-1092-A-2 adapter, locating the center of rotation at
the trailing edge of the root chord.

This report is presented in two volumes. Volume 1 contains the data

figures and Volume 2 contains the tabulated source data.

iv
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SADESAC
Symbol Symbel

NOMENCLATURE

Definition

A
b BREF
Cy CA
Coong CHME
Cy CN
c CIM
m
CP
Cp
c.P.
GN,,
XCP
c LREF
hWTE/b H/B
L
MRP
XMRP
YMRP
ZMRP
P
qQ Q(PSF)
S SREF
T

A £ s

. 2
area of influence, ft
reference span, inches

axiel-force coefficient, axial force/qS

hinge-moment coefficient, hinge moment/qSEEE
normal-force coefficient, normal force/qS

pitching-moment coefficient, pitching moment/qSc
pressure coefficient, Psl - qu/q

center of pressure

nitrogen gas

distance from MRP to C.P. on X axis, inches
reference length, inches

ratio of height of wing trailing edge above
ground plane to reference span

distance from MCR to static pressure tap
moment reference point
moment reference point on X axis
moment reference point on Y axis
moment reference point on Z axis
pressure, psf
dyneuic pressure, psf
2

reference area, ft

temperature, °R

13




Y

4

W

NOMENCLATURE (Continued)

o ALPHA angle of attack, degrees
£ BETA angle of sideslip, degrees
Y retio of specific heats, y = 1.4 for air
ALE leading edge sweep angle, degrees
CMWING wing pitching moment coefficient
CNWING wing normal force coefficient
8o EI.EVON elevon, surface deflection angle positive deflection,
trailing edge down; degrees
AC DELCP incremental pressure coefficient
CAb EQSIOF base force coefficient, ggggaggggg - Ab (Pb"po)/qs
CNE CND elevon normal force coefficient
CPBF body flap pressure coefficient
CPBAVE average base pressure coefficient
CNTOTL total normal force coefficient
CMTOTL total pitching moment coefficient
Cp CP pressure coefficient (py-py)/q
x/c X/C local chordwise position/wing chord length
Y/b/2 2Y/Bor n loeal spanwisc position/wing semi-span
X/1, local chordwise position/reference length
CNFLAP body flap normal coefficient
CMFLAP body flap pitching moment coefficient
CNABDY afterbody normal force coefficlent
CMABDY afterbody pitching moment coefficient
1L

.
—

et st Tonam o

R VPO UT




S L T

-y LR

a4 v e -

()

PTN/PO PTN/P
Re RN/L

Spp BDFLAP

CPSB
CPSAB
CPBAB
SUBSCRIPTS
B

BC

NOMENCLATURE (Concluded)

total nozzle pressure/free stream pressure

Reynold's number, RN/L, millions per foot
flap, surface deflection angle, positive
body length, inches

base pressure coefficient

side afterbody pressure coefficient

bottom afterbody pressure coefficient

base

balance cavity
elevon

hinge moment
index, value at station 1
lower surface
local

nozzle
freestrean
pressure
static

total

upper

15
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CONFIGURATIONS INVESUIGATED

The model tested was a 0.0405-scale representation of the Rockwell
International-89B Space Shuttle Orbiter. The basic model was of the blended
wing-body design utilizing a double delta wing (7S°/h5°ALE), full span
elevons (unswept hingeline), and a canopy. To complete the ferry con-
figuration, air breathing engine nacelles were tested in locations above
and below the wing as per SS-A00028. Jet plumes were simulated by exhausting
corpressed GN2 from all nacelles.

All model components were per VLT0-00089B configuration except for
the fucelage lines from station 1307 aft and the engine nacelle groupings
and locations.

The orbiter model was constructed of wood and aluminum and was mounted

on the Task Corporation 2,5-inch Mk IX dummy balance. The following nom-

enclature was used to designate the various model components:

Component Description

Big -89B fuselage

B12 -89B fuselage with base fairing

C5 -89B canopy

Fl Body flap, ATP baseline

Jho Air breathing propulsion system consisting of a twin
podded nacelle below each wing and a twin podded nacelle
on the lower fuselage centerline

Iy Same as J) ., except engines under wings extended aft an

additionaf 90 inches full scale
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Air breathing propulsion system ccnsisting of a twin
podded nacelle above each wing and a twin podded nacelle
on the lower fuselage centerline

-89B double delta wing (75°/h5°ALE)

Elevon, full span split, used with wing W87

17
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TEST FACILITY

The North American Aerodynamics Laboratory (NAAL) 7.75 x 11.0-Foot
Wind Tunnel is a continucus flow, closed circuit, single return type tun-
nel capable of =peeds up to 200 miles prer hour. The test section is vented
to atmospheric pressure and is T.T75 x 11 feet wide by 12 feet in length.
Power is supplied by a 1250 horsepower nacelle mounted synchronous motor
drivirg a 19 foot, seven blede, laminated birch propeller. The airspeed
is controlled by varying the degree of coupling between the mctor and
propeller by means of a magnetic clutch. A damping screen and honeycomb
section in the settling chamber upstream from the contraction cone (ratio
7.53 to 1) minimizes turbulence in the test section. The NAAL Wind Tunnel
has been in operation since June 1943 and calibrations are available over
a wide range of test conditions.

Tasts may be conducted using a variety of mounting systems, e.g., a
single strut, double strut, sting strut, reflection plane, cable suspension,
and two dimensional wall. Aerodynamic data may be measured by a planar
typc external balance. An automatic data Acquisition System is used to
collect, multiplex, digitize, and record 50 channels of force anc/or pres-
sure data on magnetic tape. This data is then rapidly reduced and plotted

using automatic data processing equipment and an automatic digital plotter.

18




DATA REDUCTION

Since only pressure distribution and elevon
during the test period, the model was mounted on
balance, Therefore no corrections were made for
fleetion. But standord facility corrections for
required. A base and balance cavity axial force

as presented below:

C = -

Axc

P )y
(S5 <ch )

and:

A

Bl S

B

P P A
¢ = -(B;SC’) (32, Py = 1/5 (By, + .. + Py)

hinge data were required
the Task Mk IX 2.5" dummy
balance and sting de-

blockage were applied as

coefficient was calculated

B5

Elevon hinge moments aend normal force coefficients were calcu-

lated in the following manner:

M

HM qSEcE
where: HM, = (gage output)x(calib. factor),

= Elevon area, ft2

SE =

EE = M.A.C. of elevon, in
and: HME

C

=
[ [
N Qq(EE.E)

Reference area, ft2

w
[ ]

19
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DATA REDUCTION (Continued)

Static pressure coefficieuts were calculaled as shown below:

PS PS
* Body flap i,, = 3
where:
Afterbody iMAx =3

Ps = Local static pressure, psf

i
Ps = Tunnel static pressure, psf

(¢}
q = Tunnel dynamic pressure, psf

Wing panel, body flap, afterbody, and total normal force and pitch-
ing moment (about 66% boay length) coefficients were calculated as
presented below:

im_x Api
Cy = (c, =-¢C, ) ===
N 1 Pi Pi S
1 u
where: C = Upper surface pressure coefficient
i (assume afterbody C = 0.0)
u Py
u
C = Lower surface pressure coefficient
Py
L
el
A.p = Area of influence, tt~, (see tables IV and V for values)
i
S = Reference aresa, l‘t2
and: 1
c = Z?Ax c _££
mo.e6l, 1 1 T

20

BT L T -




DATA REDUCTION (Continued)

vhere:
€_= Distance of tap from moment reference point, in, see
tableg IV and V
¢ = Reference length, in
and:
c
m ;=
X\, = = ()
Cp N
and:
CN Total = CN ’ + CN + CN
Wing Body flap Afterbody
and:
CmTotal=C + C + C
mWing mBody flap mAfterbody
and:
Cm/CN Total = Cm/CN + C /C +C/C

Wing " “Body flap © "Afterbody

The following reference dimenslons and constants were used in
data reduction.

Basic constants:

Symbol Definition Model Scale
S Reference area, £t2 L.h1z

b Reference upan, in 37.935

¢ Reference length, in 19.230

SE Elevon reference area,ft2 0.336
EE Elevon reference length, in 3.4k

21




XMRP

ZMRP

DATA REDUCTION (Concluded)

Nacelle nozzle exit area, r¢2

Moment reference point on
X axis, in

Moment reference point on
Y axis, in

Moment reference point on
Z axis, in

22
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TABLE I,

ki
PUS—

TEST ¢ OASTB

TEST CONDITIONS

[DATE § 9-21-73

REYNOLDS NUMBER

MACH NUMBER (per unit length)

DYNAMIC PRESSURE

(degrees Fahtenheit)

ETAGNATION TEMPERATURE .

6

0.20 1.43 x 10°/Ft,

60 pst

90-120

BALANCE UTILIZED: _____TASK Corp 2.5 inch Mg IX DUMMY

CAPACITY:

NE
SF
AF
PM
RM
YM

il

ACCURACY:

111

COEFFICIENT
TOLERANCE:

il

COMMENTS: Model instrumented with elevon hinge moment ~uges and wing,
body flep and afterbody pressure orifices.

23

ey o o AMBLL 14 3 g o e e % — e —

T A I PP

N Lt

R hr e taele Tit,e ge,



(T IUNWA) f14d DINGS TILS TN,

oL/ 6/6 0 p- MM NM 92 - $31NA3HOS
3t Zy e h (1 8y ™3 ERSTERIE R [ QNH\-Q\ = &8 § wo o
T ......._._...._qulj...ﬂﬂ.].:.:Zq.:..ﬂ...q._J....-:441&
L SL L9 i3 1 (14 13 LE IE 174 61 [ A} L [}
2N ; § lov 1 &0 |
” C7 WO -
£/ g/- o/ ¢/0
7/ ) £ P10
£/ o ' £/0
/4 wT| S/ /0
5 /7 Yo/l 70
: i T £7 0/0
5 ol [|=7 &
5 g 7 . éo¢
n L £7 0O
] ? L5/l o/ g %00
£ syt F77)
4 crl |1 #C0
¢ o/ v cco
g AUA ¢/ oo
A 0 [gr-lteo [amn] o [o/] 877t8m oty =5 ug|icc Ao
SH38WNN IU(S_QN m.wmum SINIVANA/SHILINVYHVYL mw l*% {‘ nN\ .MIUM NOILYENIIINGD ”M—W&.‘“Z(WOQ.
€467 €S-8 La?S ALV AJYAWNS NOILVYITI0D 339NNN NNA/L3S viva (€12 T/ QLS EP ¢ 153
*I1 TIavVlL

TR Ty S TR Da e et b



T

J31STT 37Y S3I72/TIYA in3dNIJ3d K

* (B ZUMoN) divd FoINes dILYINTAL Tl VI
AJN.I“. h.,\.\h. Q\‘l P n S3ATTNA3HIS
N3t tZ2r aw wr gve Ji 31%30134300 an‘lho\ \Q\ hA V K Q e e
W AARAR B A WAL i oo e e o e e e UL SURSASUILE ILUSMIMAE MMM MMM RN RN
I SL L9 13 SS 6V (3 LE i€ S’ Gt (4% L i
2 | & P Al d]osfh]d JP 20 |
cc g7 _ 17270
<3 28| g7 g 1231%
£¢ ) |o7 } cco
2¢ £ | 7¢0
Vi~ Lol ¢/ "4 1€0
%3 o/ § %34
4z g7l (1] L20
5 8z 2R NE 820 9
2 2 IF11ler { L20
92 £7 220
" 74 o s7 4 620
" e 07 r p20
£2 2% €z0
22 carlev Z70 ,
/g | |07 )20
oz | | g/ 20
87 | / o lor|wzlc7Va| gl emgmorrys>%a|b/0 4GS
QN. m_uﬂuvu OM» %W &gw Q 2 NOILYHNOIINOD H3131LN3al .
SHIBWNN HOVW ‘ON SINTIVA,/SHILINVHYL “ands 43S viva w
It £ 2o ALV AYVINNS NOILY 110D 338WAN NN¥/L3S v1va L) @l bp  1sal

*panurjuc) - “II TIEVL




o s e s S e

pemhar tme T L vy War L a evmsw e o

S3TINA3INRIS
g Hwo ©
Yo Ly (2! e 2 ity 8w ™ i PRI | .
L SL [ 3 SS 6 Ev LE VE sz 61 €! ra Y
7S 4 bea| g7 o7 |
£ _ ) lo7 ,
Zs 0 g/ leeo
2 o/ /50
. [Rz1g7 oo
V4 Leaio7/ Lo
.14 [0l €7 o
, 7 i [or o | |
m w St g/ /7 L6m ;\r%.hvg 90 9
2 4 ) a7/ A Stv
5 44 g7/ P00
p 24 srie/l | g gpo
: ¥ A lo7] 1) Zpo
74 e’ || 100
o ¥eo'| c7 4 ovo
bg ) lo7] {1 bEO
BE g/ &o
e 7 </-|8/-psz | €7 0| g| 977G y5o7E | 20 N
o w”_u_nw& 22 .Ww O\c @«ﬁ L — NOILVHNOIINOD H3ld1LNaal
SHIBWNN HOYW ON SIANTVYA/SHILINVYHVYS “aMOS ) . 413S vivQ
.mNm\ ‘£7-G/ L6 ILVQ AAVYANNS NOILY 0D J438WNAN NNA/L3S vivd «m.\k NAA) g6 % ;1831
‘panutquo) - °“II TIVL

—




St TR TN TS e g

S e

"(T WI0A) Wiy IIN00S dAUYINGHL FHL NI QUSTT I¥Y SIT9Y1yyA LvIqnIdAd ¥

e o TR T 0 BRSNS T

02 .c70/ & C F- Q)20 S FRLGCELED
Lan {2) v’ It "yt 31 S4ivd 0834300 QNMIQ\ \Q\ hﬁ\éY\ Q e
\ BAARARINERARL AL RS RS S IS IS AN SRS Raaatan nan s,
3L S¢ L9 19 ss ov tv L€ 1€ se [} €4 L 3
A | | — e/l & 2o |
/i — g7/ Biziém oS0 | /Lo
oL o7 ao
£2 24 L0
89 waz|<7 890
9 ; 1l o7 il
22 £/ X0
o 59 AN 7
3 72 + ) [o7 i P20
2 £9 L {g7 o0 N
E 2 ol ey | TV 290
g /2 e/ L . /90
: 07 £7 090
232 <7/ &748m20r Y S| bSO
as 0/ &co
ls sl g7 yX=7)
9¢ wo’le’/ 260
<5 o/ e[ o8l s7lamiry3o78 | sso a0
SY3IEWNNN IU(ZQN mM“OK SANTIVA/SHILIvivHYd 2 .WW Q\& .MIUM NOILVENOI4NOD NNU.MK.(PPI(WQQ_
/%) Eo-g) 247 31va AdYWWNS NOILY 170D ¥38WNN NNY/L3S V1Va (E/2 7007) GISO7 - 133
‘panutluo)y - °*IT ATAVL
[—

Sroner-*




T(23uMeA) YFd IANS QILINTAL N NT QAISTT ety STIFYTHA L0136 13dIAK

[ ) L\..-\Q\L.u.u an uNW Yo $31NAIHIS
>, g uc o
N = R (P

Jdﬁﬂi#lﬂ 144-«—!1111—-—--qd-d-—1¢<-—-1J1~—-‘1,—-mli-d-lqiljdcdﬁ-uudw

9L S¢L L9 19 SS ) 6v EP L€ {E 14 6! €l L [}
4
“ 1
2
2
2 **.3¢* y  lpo )}
YA 0 |0t 0| g| &7(m2r 75028\ cLondd|
0] snny o q :w FRE.
SHIEBWNN HOVYW %smv SIANTIVA/SHILINVYHYA vw .Wm \Jv el ] UM-I NOILVHNDIINGD ﬂww_mu_(b.rZ(UQQ-
£247 co- %\kh‘% . 31vq AAVANNS NOILYTTI0D 438WNAN NNAa/L3S YLVG m g\\\w QN\QV& 1S31
*pspurosuo) - °*I1 TIAVL
T - ——IE

28



TABLE III. ~ MODEL DIMENSIONAL DATA

MODEL COMPONENT:  BODY -B12 Body

GENERAL DESCRIPTION: _Fuselags, 24 configuration with base fairing,
lightweight orbiter per Rockwell lines VL70-000103

Scale Model = ¢.0405

S5-A00102
DRAWING NUMBER: V70-000103
DIMENSIONS : FULL-SCALE MODEL SCALE
Length - in. ' 1705.0 69.05250
Max. Width - in.
Max. Depth - in. 248.0 | 10.0440
Fineness Ratio 6.875 6.875
Area - Ft2
Max. Cross-Sectional 355.278 0.58274
Planform
Wetted '
Base
()
- 29
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TABLE III. - Continued.

MODEL COMPONENT: BQDY - Bl

GENERAL DESCRIPTION: -89B Fuselage

Scale Model = 0.0L0S

DRAWING NUMBER:

DIMENSIONS :

Length - in.
Max. Width - in.
Max. Depth - in.
Fineness Ratio - in.
Area - Ft2
Max. Cross-Sectional
Planform
Wetted

30

FULL-SCALE

9283

248.0
5.35605

MODEL SCALE

—33.796

10.04k4
5.35605
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TABLE III. - Continued.

MODEL COMPONENT: CANOPY - C5

oo

GENERAL DESCRI PTIQN: -89B Canopy

Scale Model = 0.0405

DRAWING NUMBER . V1.70-000092

DIMENSION:

Length (Sta Fwd Bulkhead)
Max Width (T.E. Bulkhead)
Mox Depth (WPZ, = 421.922 to 2.= 500)
Fineness Rotio
Areo
Max Cross~Sectional
Planform
Wetted
Basa

Sta. Fvd. Bulkhead, Pus. 3ta
sul TOE. Fl NSD Suo

FULL SCALE

MODEL SCALE

391.0

_560.0
391.00 15.836-
560. 22.680
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TABLE III. - Continued.

MODEL COMPCHENT : Body Flap - Fl

GENERAL DESCRIPTION: Body Flap Located on Lower Aft Portion of

Fuselage Trailing Edge

Scale Model = .0405

DRAWING NUMBER: VL70-000003A
DIMENSIONS : FULL-SCALE MODEL SCALE
Length  in. 236.54 9.580
Flap L.E. Fus. Sta. in. 1528.30 61.896
Flap T.E. Fus. Sta. in. 1650.56 66.848
Span  in. 236.54 9.580
Area ft?
Max. Cross-Sectional
Planform 199.75 0.328
Wetted
Base

32




TABLE III. - Continued.

MODEL COMPONENT: ELTVON E-18

GENERAL DESCRIPTION: Unswept hingeline elevop used on Wing W87

Scale Model = 0.0k405

DRAWING NUMBER: V170-020093

DIMENSIONS: FULL-SCALE MODEL SCALE
Area - FT2 205.52 0.337
Span (equivalent) - In. 353.34 1k 7310
Inb'd equivalent chord 11,.78 4.649
Outb'd equivalent chord 55.00 2.228

Ratio movable surtface chord/
total surface chord

At Inb'd equiv. chord .208 208
At Outb'd equiv. chord - 400 koo

Sweep Back Angles, degrees

._.;:‘.'- Leadiny Ecge o 0.0 1 0.00

.. Tailing Edge a T 0.2 L0
.Hingeline _ 0.00 0.00

Area Moment (Hormal to hinge line) - Fr3 15-1‘8.07 ___2.539

Product of area Homent

\
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TABLE III. - Continued.

MODEL COMPONENT: AIR BREATHING PROPULSION SYSTEM - J)4

et

bottom centerline twin-podded nacelle.

GENERAL DESCRIPTION: _One Twin-podded nacelle under each wing plus one

Scale: 0.0405

DRAWING NUMBER: SS-A00028
’ DIMENSIONS:

Length - Iu.

Max. Width - In.

Max.Depth - In.

Fineness Ratio

7 Area

Max Cross-Sectomel - 13.2
‘ ¥ozzle - In.2

Wetted

Base

: ; Forebody Nose
Model Station - In.
Water Line - In.
Thrust Linc
Butt Line-In

Incidence - Dug.

3L

FULL SCALE  MODEL SCALE
231.580 9.319
52.000 2.106
52.000 2.106
2123.71 3.483
1122.327 1.8u1
Wing A
—38.88 38.88
10.328 9.577
OUTB'D  INB'D ¢
11.117 8.561 0.0
+4° + 4°

47y
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TABLE (II. - Continued.

v MODEL COMPONENT: AIR BREATHING PROPULSION SYSTEM - J),

o —

GENERAL DRSCRIPTION: One twin-podded nacelle above each wing plus one

bottom centerline twin podded nacelle.

Engines 1, 2, 5, and 6 have been

extended 90 inches full-scale.

SCALE: 0.0405
DRAWING NUMBER: SS-A00028
DIMENSIONS:
Length - In.
Max. Width
Max. Depth
Fineness Ratio
Area
Max. Cross-Sectionmal - In.2
Nozzle - In.2
Vetted
Base
Forebody Nose

Model Station - In.

Water Line - In.
Thrust Line

Butt Lioe - In.

Incidence - Deg.

35

T A pm— S

FULL SCALE ~ MODEL SCALE
321.58 _
52.000 2.106
- 52.000 2.106
223,717 _3.843
1122.327 1.841
i B
36.88 38.86
15.15 9.571
Out,'d _Inb'd [ A
1.117 _8.567. 9.0
o° + 40




e o s mma—n o

TABLE III. - Continued.

MODEL COMPONENT: AIR BREATHING PROFULSION SYSTEM - J)o

GEMERAL DESCRIPTION: One twin-podded nacelle above each ving plus one bottom

centerline twin-podded nacelle.

SCALE: 0.0k05
DRAWING NUMBER: 3S-A00028

DIMENSIONS:
Length
Max. Width
Max. Depth
Fineness Ratio
Area
Max. Cross-Sectional - In.2
Nozzle - In.?
Wetted
Buse
Forebody Nose
Model Station - In.
Water Line - In.
; Thrust Line
Butt Line - In.

Incidence - Deg.

.' Mp,. W

FULL SCALE  MODEL SCALE
_231.580 9.319
__52.000 2.106
52,000 _2.106
2123.717 3843
1122. 327 1.841
VING )
36.88 38.88
15.15 9.577

Outb'd  Iab'd %

A.u7  8.567 —9:0
OO + hO
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MODEL COMPONENT:

CENERAL DESCRIPTION:

TABLE III.

VING y WSI

- Concluded.

Double delta wing (75° /45° ALE)

SCALE MODEL: 0.0405

DRAWING NUMBER:

DIMENSIONS:

VL70-000093

TOTAL DATA

Area - ft2
Planform
Wetted

Spaa - equivalent

Aspect Ratio

Rate of Taper

Taper Ratio

Dihedral Angle, deg. @ X/C=75.33%

Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle
Cant Angle
Sweep-Back Angles, degrees
Leading Edge
Trailing Edge
0.25 Element Line
Chords:
Root (Wing Sta. 0.0)
Tip (equivalent)
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC
Airfoil Section
Root
Tip

EXPOSED DATA

Area - ft°
Span (equivalent) - ft.
Aspect Ratio
Taper Ratio
Lhords - in.
Root
Tip
MAC
Pus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC
Leading Edge Cuff
Planform Area - ft°

L.E. Intersects Fus. @ Sta.
L.E, Intersects Wing @ Sta.

37

FULL-SCALE MODEL SCALE
2689.38 h.h11
11-17 3.125
2.214 2.214
1.176 1.176
0.209 0.209
. 3.861 3.861
3.000 3.000
40,873 Lk .873
- 1002“2 '10-2!&2
35.050 35.050
690.1 gz.gge
l * - éo
76.7 19.309
1136.12 16.013
289.44 11.722
IQS 70 !Q
1746.8 2.862
59.1 2.39
2.004 2.004
0.256 0.256
L] 22' 2
[ ] ZOEEE
E.gl 15.
1185.1 .000
1. 11.800
50.5 10.147
121.42 o.lgg
ﬁim 22.
"Igjﬁfﬁo 51,918
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Note:

TABLE IV, - WING PRESSURE CONSTANTS AND LOCATIONS

C
P

i
i=1
T
13
19
25
2
8
1L
20
26
3
9
15
o1
27
4
10
16
22
28
5
11
17
23
29
6
12
18
24
30

o0 O\ W o O\ W oo O\ W o N\ W

~N OO W ~N N Ww = OO W T W ~ AW
QO . . O e o » O * e v 2 O e s o

AW O & AW O

- . . . s e . N .
cw O & W O & ANw O & N O &

@OV W

[o:Xe QY VL]
-~ AN wWw

/s
Api

.0732
.0592
.0355
.0355
.0236
.0489
.0395
.0236
.0223
L0157
.0k89
.0395
.0236
.0223
L0157
.0L89
.0395
.0236
.0223
.0157
.0489
.0365
.0236
.0223
L0157
.0489
.0395
.0236
.0223
.0157

Values identical for upper and lower surface

38

2,73

.282
.019
131
.2L6
418
.065
.l122
2T
.232
460
.152
.263
.363
119

[ T T N T T T N A N A N N NN A N S SN SN AN NN R RN R |
- @ e @ » & « ® L
\n
o
n
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TABLE V. - BODY FLAP AND AFTERBODY PRESSURE CONSTANTS

Body Flap Pressure Constants and Locations

location Api/S 2i/c

1 .0170 -1.0399
2 .0160 -1.0399
3 .0170 -1.0399

Note: Values identical for upper and lower surface

Afterbody Pressure Constants and Locations®

Location Api/S L/

1 ' .0479 -1.030
2 .04T9 -1.191
3 .0479 -1.313

Note: 1. Values identical for side and lower surfaces

2. Assume that all Cp upper = 0.0 for afterbody only

3. Side not utilized for integration

# Afterbody installed during runs T1 and T2 only

O .

i
o
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X/C

Wing Typical
(Upper and Lower)

9 60

Body Flap
(Upper and Lower)

nt 87.6 66.3 52.0 33.4

Afterbody
(Left Side)

¢. Pressure bug locations.

Figure 2. - Concluded.
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a. Model Installation.

b. Pressure bug installation,
upper surface of left wing.

Figure 3. - Model Photographs.



c. Right elevon showing strain gage instrumented beam.

Arrinia T

d. Pressure bug location, upper surface of body flap.

Figure 3. - Continued.



f. J4] configuration of ABPS.

Figure 3. - Continued.



g. Jgp cofiguration of ABPS.

;i
- NAAL-71Y #
LOTRge T MARL
)

h. J42 left wing.

Figure 3. - Continued.
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i. J42 top view.

Figure 3. - Concluded.
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TABULATED SOURCE DATA

Tabulation of plotted data are available on
request from Data Management Services.
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